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foraging	habitats.	 In	general,	we	 find	 that	prey	use	by	dingoes	 in	 the	 lowland	Wet	
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2011).	This	can	result	in	spillover	predation	on	native	species	inhab-
iting	 adjacent	 natural	 areas.	 Consequently,	 many	 large	 predators	 in	
human-	modified	 landscapes	 are	 believed	 to	 threaten	 biodiversity	
(Fritts,	Stephenson,	Hayes,	&	Boitani,	2003;	Sillero-	Zubiri,	Hoffmann,	
&	Macdonald,	 2004;	 Treves,	Wallace,	 Naughton-	Treves,	 &	 Morales,	
2006).
Alternatively,	 in	Australia	and	elsewhere,	top	predators	can	play	







Human	 impacts	 can	 negatively	 affect	 predators	 by	 impeding	
movement	and	habitat/prey	use,	while	also	 increasing	mortality	due	
to	 persecution	 (Sillero-	Zubiri	 et	al.,	 2004).	Therefore,	 understanding	
predator-	prey	 interactions	 in	 peri-	urban	 and	 agricultural	 systems	 is	
essential	 for	 the	 development	 of	management	 strategies	 that	 allow	
the	coexistence	of	biodiversity	and	predators	 (Baker,	Boitani,	Harris,	
Saunders,	 &	 White,	 2008;	 Campos,	 Esteves,	 Ferraz,	 Crawshaw,	 &	
Verdade,	2007;	Lavin,	van	Deelen,	Brown,	Warner,	&	Ambrose,	2003),	


































ach	 contents	 (Brook	 &	 Kutt,	 2011;	 Corbett,	 2001;	 Vernes,	 Dennis,	
&	 Winter,	 2001).	 However,	 such	 methods	 can	 significantly	 under-	













dingoes	 and	 to	 test	 whether	 threatened	 taxa	 were	 consumed.	We	
also	used	stable	isotope	analysis	of	dingo	and	prey	hair	to	identify	the	
potential	 source	habitats	 for	prey.	This	allowed	us	 to	determine	 the	
extent	 to	which	dingoes	source	prey	 from	rainforest	habitats	where	
threatened	taxa	are	most	likely	to	be	encountered.
2  | MATERIALS AND METHODS
2.1 | Study area
The	study	was	conducted	 in	the	 lowland	Wet	Tropics	of	northeast-







F IGURE  1 Adult	female	dingo,	Canis lupus dingo













2.3.1 | Diet from scats and stomach contents
Animal	 remains	 in	stomach	contents	and	scats	were	 identified	from	
hair	 structure,	 skin,	 feathers,	 invertebrate	 exoskeletons,	 and	 bones	
(Georgeanna	 Story;	 Scats	 About,	 Majors	 Creek,	 NSW).	 Prey	 com-




2.3.2 | Stable isotopes in body hair and vibrissae
Samples	were	prepared	 for	 stable	 isotope	analysis	using	a	modified	
version	of	 the	methods	of	Wurster	et	al.	 (2012).	Samples	were	agi-









Carbon	 and	 nitrogen	 stable	 isotope	 ratios	 were	 measured	 on	
a	 Costech	 4010	 Elemental	 Analyzer	 fitted	 with	 a	 zero-	blank	 auto-	
sampler	 coupled	 via	 a	 ConFloIV	 to	 a	 Thermo	 Scientific	 DeltaVPLUS 
using	 continuous-	flow	 isotope	 ratio	 mass	 spectrometry	 (EA-	IRMS).	
Stable	isotope	ratios	are	reported	as	per	mil	(‰)	deviations	from	the	
VPDB	 and	 AIR	 reference	 standard	 scale	 for	 δ13C	 and	 δ15N	 values,	
respectively.	 Precisions	 (SD)	 on	 internal	 standards	were	 better	 than	
±0.1‰	and	0.2‰	for	carbon	and	nitrogen,	respectively.	USGS-	40	and	
two	 internal	 standards	 (Oxyuranus scutellatus	 keratin	 [taipan	 snake;	
collected	 in	 sugarcane],	 and	chitin)	were	analyzed	with	 samples	and	
used	for	calibration.
2.3.3 | Estimation of habitat use from stable isotopes
We	 investigated	 resource	and	habitat	use	of	dingoes	by	 comparing	
the	isotope	values	(δ13C	and	δ15N)	in	dingo	hair	with	values	obtained	




whether	prey	were	more	 likely	 to	have	originated	 in	open	habitats,	
independent	of	prey	species.

























We	 converted	 dingo	 hair/vibrissae	 δ13C	 and	 δ15N	 values	 to	 diet	
equivalents,	using	+4.3‰	and	+3.1‰	as	our	dingo	hair–diet	and	vibris-
sae–diet	discrimination	values,	for	δ13C	and	δ15N,	respectively,	as	per	
those	obtained	 for	 captive	 gray	wolves	 (Canis lupus)	 (sensu	McLaren,	
Crawshaw,	&	Patterson,	2015).We	converted	prey	hair	δ13C	values	to	
muscle	 equivalents,	 because	 dingoes’	 nutrient	 intake	 from	 ingesting	








for	 siar	 analysis	was	 only	 that	 a	 range	 of	 prey	values	were	 available,	
along	a	continuum	from	an	exclusively	C4	diet	 to	exclusively	C3	diet.	



















3.1 | Dietary determination from scats and stomach 
contents
We	 recorded	27	different	 food	 types	 in	259	 fecal	 and	10	 stomach	
samples.	Almost	all	samples	(96%)	contained	the	hair,	bones,	or	teeth	
of	mammals	 (Table	1).	Most	 (66.5%)	 contained	only	one	discernible	
prey	 species,	 25.7%	contained	 two,	 4.5%	contained	 three,	 and	one	
scat	contained	four	species.	Birds	were	found	in	24	(9%)	of	scats	but	
constituted	100%	of	the	sample	in	only	one;	no	scats	contained	cas-

























Isoodon macrourus 111 1
Canefield	rat Rattus sordidus 63 2
Agile	wallaby Macropus agilis 45 3
Fawn-	footed	
melomys
Melomys cervinipes 21 4
Grassland	melomys Melomys burtoni 19 5
Unidentified	rat Rattus	sp. 15 6
Feral	pig Sus scrofa 14 7
Red- legged 
pademelon




Black	rat Rattus rattus 3 9.5
Eastern	gray	
kangaroo
Macropus giganteus 2 11.5
Swamp	wallaby Wallabia bicolor 2 11.5
Common	brushtail	
possum
Trichosurus vulpecula 1 13
Greater	glider Petauroides volans 1 13
Echidna Tachyglossus aculeatus 1 13
Cape	York	rat Rattus leucopus 1 13
Bush	rat Rattus fuscipes 1 13
Giant	white-	tailed	
rat
Uromys caudimaculatus 1 13
Domestic	bovine Bos taurus/Bos indicus 1 13
Goat Capra hircus 1 13
Total
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occurring	prey	 taxa	 identified	 in	 the	diet	analysis,	Rattus sordidus δ13C	
values	ranged	from	−8.4‰	to	−23.7‰,	Macropus agilis	from	−10.2‰	to	
−21.9‰,	and	Isoodon macrourus	from	−12.8‰	to	−23.3‰.	Conversely,	
the	 δ13C	 values	 of	 the	 green	 ringtail	 possums,	 which	 are	 rainforest	
specialists	and	are	not	known	prey	of	dingoes,	showed	little	variability	
(−23.8‰	to	−25.7‰).
3.3 | Stable isotopes in dingo hair
δ13C	 and	 δ15N	 values	 were	 measured	 for	 34	 individual	 dingo	 hair	
samples.	δ13C	values	ranged	from	−8.7‰	to	−21.6‰	(mean	−15	±	SE 
0.59;	 Figure	4).	 δ15N	 values	 ranged	 between	 7‰	 and	 12‰	 (mean	
10.1 ± SE	0.19).	 Sex	data	were	 recorded	 for	28	animals	 (13M;	15F)	
but	were	not	available	for	six	ear	samples	provided	by	pest	managers.	





3.4 | Siar modeling—habitat categories as 
dietary source
Prey δ13C	 (‰)	 values	 (with	 discrimination	 values	 applied	 sensu	
Sponheimer,	 Robinson,	 Ayliffe,	 Passey,	 et	al.,	 2003;	 Sponheimer,	













3.5 | Stable isotopes in vibrissae—temporal variation 
in dietary sources
There	 was	 no	 significant	 difference	 between	 the	 mean	 δ13C	 val-




from	4.1‰	to	9.5‰.	When	 individual	 variation	was	accounted	 for,	
there	was	no	significant	difference	in	stable	isotope	values	between	
vibrissae	segments	over	time	(lme4: χ2(1)	=	3.42,	p	=	.064).	Thus	sug-





























not	 recorded,	 or	 occurred	 as	 negligible	 dietary	 components	 (Allen	
et	al.,	 2016),	 these	differences	 likely	 reflecting	 the	 small	 number	of	
“North	 Queensland”	 scats	 collected	 in	 sugarcane	 croplands	 during	
that	study	(Allen	et	al.	2016).
Feral	 pigs	 comprised	 a	 relatively	 large	 portion	 of	 dingo	 diet	 in	
the	current	study,	a	finding	also	observed	in	the	upland	Wet	Tropics	






did	 not	 appear	 to	 constitute	 an	 important	 dietary	 component.	 This	
finding	 is	 further	 supported	 by	 tracking	 studies	 in	 the	 lowland	Wet	











with	 grassy	ground	 layers.	Conversely,	 carbon	 isotope	availability	 in	
rainforests	 landscapes	 tends	to	be	more	homogenously	C3	 (Wurster	
et	al.,	2012).	 If	dingoes	source	their	prey	primarily	 in	 rainforests,	we	





of	 agile	wallabies,	which	use	 forest/woodland	edges	during	 the	day	








We	 found	 considerable	variation	 in	δ15N	values	within	 dingoes	 and	






Common name Species n ̄X δ13C (±SE) ̄X δ15N (±SE)
Echidna Tachyglossus aculeatus 2 −14.4	(±0.47) 10.1	(±0.59)
Canefield	rat Rattus sordidus 8 −14.7	(±1.85) 8.2	(±0.74)
Northern	brown	
bandicoot
Isoodon macrourus 6 −16.3	(±1.64) 9.1	(±0.43)
Agile	wallaby Macropus agilis 9 −16.9	(±1.51) 6.0	(±0.48)






Striped	possum Dactylopsila trivirgata 7 −21.6	(±0.61) 6.8	(±0.53)
Bush	rat Rattus fuscipes 3 −22.0	(±0.37) 11.0	(±0.15)
Long-	nosed	bandicoot Perameles nasuta 1 −22.4 10.8
Brushtail	possum Trichosurus vulpecula 5 −23.6	(±0.18) 7.6	(±0.47)
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particularly	agile	wallabies,	 feed	 in	a	 range	of	habitat	 types	 including	
rainforest,	 and	 tracking	 studies	 (Morrant	 et	al.,	 2017)	 clearly	 suggest	
that	such	prey	are	more	likely	to	be	taken	by	dingoes	in	open	habitats.









Letnic	 et	al.,	 2011).	 While	 exotic	 animals	 are	 the	 most	 commonly	
recognized	“pest”	taxa	in	most	agricultural	systems,	native	fauna	can	
also	 be	 considered	 as	 “pests”	where	 their	 activity	 leads	 to	 financial	
losses	 (Dyer,	 Clarke,	 &	 Fuller,	 2011;	 Glen	 et	al.,	 2007;	 Hunt,	 Dyer,	
Kerkwyk,	Marohasy,	&	Thompson,	2004;	Letnic	et	al.,	2011).	Rodents,	
both	native	and	exotic,	are	significant	 “pests”	of	sugarcane	 in	North	















Previous	 work	 has	 suggested	 that	 dingoes	 may	 threaten	 “seem-
ingly	unsusceptible”	species	when	alternative,	preferred	prey	resources	
become	 unavailable	 (Allen	 et	al.,	 2013;	 Corbett,	 2001;	 Corbett	 &	
Newsome,	1987).	However,	the	examples	cited	often	relate	to	unusual	
circumstances	where	threatened	prey	are	at	high	densities	after	reintro-




expansion	 into	 sugarcane	 habitats,	 or	 a	 disease	 outbreak	 that	 results	




Our	 analysis	 of	 dingo	 scats	 and	 stomach	 contents	 combined	 with	
Bayesian	mixing	modeling	suggests	that	dingoes	 in	the	 lowland	Wet	
Tropics	primarily	prey	on	common	mammal	species	in	open	and	mixed	
habitats.	 Although	 dingoes	 have	 the	 potential	 to	 negatively	 impact	
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